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THE NATURE OF MAN? 





A FEW years ago, as you may remember, 
Elie Metchnikoff published a book entitled 
“The Nature of Man: Studies in Optimistic 
Philosophy.” If you have read that interesting 
work, you know that it is chiefly concerned 
with the great problem of death—with the 
problem, that is, of adjusting human emotions — 
and human understanding satisfactorily to the 
common doom of living creatures. In 
Metchnikoff’s view that problem has been 
mainly responsible for the existence of re- 
ligions and philosophies. In his belief re- 
ligions and philosophies have not been able to 
deal with the problem satisfactorily; but their 
failure, says he, is no reason for despair; for 
it is his conviction—and here we see why he 
deemed his study to be one in optimistic phi- 
losophy—that the problem can be satisfactorily 
solved by science and in particular by the sci- 
ence of biology, for the process of dying is one 
of the processes of life. And so his book aims 
at being an important contribution to what 
may be called the science or the philosophy 
of death. 

I hope that this address upon “ The Nature 
of Man ” may appear to you, as it appears to 
me, to be, likewise, a study, or the result of 
a study, in optimistic philosophy. It is not 
of death, however, that I intend to speak, 
but of life. I desire to look towards the possi- 
bility—to contemplate the possibility—of a 
valid philosophy, or a science, of human life. 

The core of my message is a certain concept 
—a concept regarding the essential nature of 
man. The concept is, I believe, both new and 
important—strictly new, if I be not mistaken, 
and tremendously important. This judgment 
I may express with propriety because the idea 

1 Address at the annual meeting of the Phi 


Beta Kappa Society, Columbia University, May 
31, 1921. 
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in question did not originate with me. I 
should be proud if it-had. I encountered it a 


little less than a year ago in an unpublished — 
manuscript which by good fortune it became ’ 


my privilege to examine. And so the concep- 
tion is mine only by acquaintance, by medi- 
tation upon it, by a steadily growing sense 
of its significance, and by adoption—adoption 
of it,-I mean, as an inspiring idea of great 
beauty and as a fruitful working hypothesis. 
The manuscript, I am happy to report, is now 
being published (by E. P. Dutton and Com- 
pany) in the form of a book entitled “ The 
Manhood of Humanity: The Science and Art 
of Human Engineering,” and will appear very 
soon. The author of it is a Polish nobleman, 
Count Alfred Korzybski, a native citizen of 
Warsaw, by temperament a poet and philan- 
thropist, by training and experience a me- 
chanical engineer and soldier, twice wounded 
in the war; about six years ago transferred 
as a military expert to North America where, 
both in the United States and in Canada, he 
worked hard in the cause of freedom. 

The book is, in my opinion, a momentous 


contribution to the best thought of these 
troubled years—momentous in what it con- 
tains,.even more so in what it suggests, and 
most of all, I dare say, in the excellent things 
it will eventually help men and women to 
think and say and do. I am not going to re- 


view it on this occasion. Having examined 
the work carefully and reflected much upon 
it, I am convinced that its significance can be 
grasped and felt, not indeed by reading or 
listening to any review of it, but only by read- 
ing the work itself, re-reading it and ponder- 
ing it. What I purpose to do is at once some- 
thing less and something more—I hope a good 
deal more—than the submission of a review. 
The work deals with a wide variety of ideas; 
these do not constitute a mere collection; they 
constitute a system—the ideas are connected— 
logically connected—spiritually interlocked in 
many ways. It happens that among the ideas 
of the system there is one which dominates 
all the rest, binding them together, giving 
them their proper order, their life, their light 
and their significance—its place in the system 
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is like that of the sun in the solar system. 


.That.central idea is» Korzybski’s concept of 


Man—a concept of what is characteristic of 
humankind ; it is, in other words, a thesis 
purporting to state what that is in virtue of 
which we human beings are human. I desire 
in the first place to present that thesis, or 
conception, as clearly as I can, for your con- 
sideration both now and in the future; it 
will be my further aim to indicate, in so far 
as time allows, some of the bearings it seems 
to me to have upon the cardinal interests of 
mankind. 
The task is not easy to perform well in the 
time at our disposal. In trying to perform it, 
I am going to invite you to join me in an 
attempt to do a little fundamental thinking. 
I extend the invitation confidently for the 
reason that the mood of such thinking is the 
only mood that befits the times. The World 


_ War has indeed constrained us to think about 


realities as we never thought before, and there 
is one thing of which we are all of us con- 
vinced—it is only by thinking of realities that 
we may hope to solve the pressing problems of 
the world. That is a great gain and is full 
of promise but it is only a beginning: In this 
presence it is unnecessary to argue that in 
dealing with realities it is of the highest im- 
portance to have just conceptions of them; I 
desire to emphasize the prime importance of 
concepts that correspond to facts; certainly in 
this presence it is unnecessary to argue that, 
in order to deal successfully with the great 
human problems of our time, it is not sufi- 
cient to have enthusiasm, sincerity and good- 
will; we know that, in addition to these ex- 
cellent things, it is indispensable to acquire 
true conceptions of the realities involved. 
Now, of all the realities with which we hu- 
mans have to deal, of all the realities involved 
in the present perplexities of the world, it is 
evident that the supreme reality is man. It 
follows that of all the questions we human be- 
ings can ask—of all the questions which in 
reflecting upon the ills of our time we must 
ask—the supreme question—the most funda- 
‘mental question—is: What is man? What is 
‘a human being? What is the defining or 
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characteristic mark of humankind? In the 
scheme of nature, what is the place—the dis- 
tinctive place—of the human class of life? 
The sovereign importance of that question 
seems perfectly evident and is thus evident 
a priori. Have we propounded it to our- 
selves? In the published thought of recent 
years I see no sign that we have; if we have, 
it seems not to have led us to the discovery 
of anything fundamentally new or funda- 
mentally important. It is safe to say that 
we have not asked the question—at all events 
not seriously. And it seems a bit strange that 
we have not; for many questions closely con- 
nected with it and naturally leading to it we 
have asked. Rudely reminded of the dismal 
things of human history, we have asked: 
What is the explanation of them? Can we 
prevent their recurrence? And, if so, how? 
Keenly aware of the present plight of the 
world, we have asked: What is the cause? 
Are we humans under the dominion of a ma- 
levolent fate? Or is there a cure? And, if 
there be a cure, what is the remedy? In try- 
ing to answer these great questions, we have 
been led to ask others—questions about eth- 
ical systems or ethical beliefs, about national 
or racial philosophies, about education, about 
industrial methods, about economics, about 
jurisprudence, political science and theories 
of government. We have beheld the amazing 
progress of invention, of natural science, of 
mathematics, and the technological sciences; 
we have seen their swift conquests of space, 
time, and matter; we have seen our globe thus 
rapidly reduced to the small dimensions of an 
ancient province; we have seen many peoples 
of divers tongues, traditions, customs and 
institutions consequently constrained to live 
together as in a single community; we have 
seen that there is thus demanded a new ethical 
wisdom, a new legal wisdom, a new educational 
wisdom, a new economical wisdom, a new in- 
dustrial. wisdom, a new political wisdom, a 
new wisdom in the affairs of government; for 
the new wisdoms our anguished times cry 
aloud; we have heard the answers—which are 
in the main but reverberated echoes of the 
wailing cry mingled with the chattering voices 
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of excited’ public men’ who know not what to 
do; knowing that the welfare of the world, 
since it depends at once upon all the cardinal 
forms of human activity, demands team-work 
of them and therefore equal progressiveness 
in all of them, we have compared the swift 
advancement of the genuine sciences, on the 
one hand, with the slow, uncertain, halting 
pace of the so-called social sciences, on the 
other; we have been astounded by the 
contrast; in the crumpled and broken con- 
dition of our civilization we behold the 
appalling consequences of the mighty dis- 
parity; and so we have asked why it is 
that the social sciences—of ethics, educa- 
tion, jurisprudence, economics, politics, and 
government—have lagged so far behind the 
forward strides in the other great fields of 
human activity that the system of human re- 
lationships throughout the world has been 
‘strained and torn asunder like an immense 
network of wire rent by a cyclone. This very 
important question has led to some curious re- 
sults. It has led to the invention of doctrines 
that alarm, to proposals that startle,—doc- 
trines and proposals that we are wont to call 
radical, revolutionary, red. Is it true that our 
thinking has been too radical? The trouble 
is that, in the proper sense of that much abused 
term, our thinking has not been radical 
enough. Our questionings have been eager 
and wide-ranging but our thought has been 
shallow; it has been emotional and it has been 
daring but it has not been deep. We have 
indeed known that the character and status 
of the so-called human or social sciences de- 
pend upon what man is; but we have not 
reflected upon the fact that they depend also, 
in equal or greater measure, upon what we 
humans think man is. The fact of this funda- 
mental dependence, had we considered it, 
would have led us to a further reflection—it 
would have led us to wonder whether the 
backwardness, the mediseval-mindedness, the 
disastrous lagging of the social sciences may 
not be due to their having at their base or in 
their heart a fundamentally false conception 
or false conceptions of what is really charac- 
teristic of humankind. It is evident that, if 
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our thinking had reached that point, we could 
not have failed to ask ourselves the supreme 
question: What is man? 

Why have we not in these times asked that 
fundamental question? Doubtless it is be- 
cause we have assumed, in the main uncon- 
sciously, that we know the answer. For why 
enquire when we are sure we know? Is our 
assumption of knowledge in this case just? 
Have we really known, do we know now, what 
is in fact the idiosyncrasy of the human class 
of life? Do we critically know what we, as 
representatives of man, really are? Here it is 
essential to distinguish; we are speaking of 
knowledge; there is a kind of knowledge that 
is instinctive—instinctive knowledge—imme- 
diate inner knowledge by instinct—the kind 
of knowledge we mean when we say that we 
know how to move our arms or that a fish 
knows how to swim or that a bird knows how 
to fly. I do not doubt that, in this sense of 
knowing, we do know what human beings 
are; it is the kind of knowledge that a fish has 
of what fishes are or that a bird has of. what 
birds are. But there is another kind of 


knowledge—knowledge 


knowledge—scientifice 
of objects by analyzing them—objective knowl- 
edge by concepts—conceptual knowledge of 
objects; it is the kind of knowledge we mean 
when we say that we know or do not know 


what a planet is or what a number is. Now, 
we do not suppose fish to have this sort of 
knowledge of fish; we do not suppose a bird 
can have a just conception—nor, properly 
speaking, any conception—of what a bird is. 
We are speaking of concepts, and our question, 
you see, is this: have we humans a just con- 
cept of man? If we have, it is reasonable to 
suppose that we inherited it, for so important 
a thing, had it originated in our time, would 
have made itself heard of as a grave discov- 
ery. So I say that, if we have a just con- 
cept of man, it must have come down to us 
entangled in the mesh of our inherited opin- 
ions and must have been taken in by us, as 
such opinions are usually taken in, from the 
common air, by a kind of “ cerebral suction.” 

Well, what are the concepts of man that our 
generation has thus inherited? Broadly 
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speaking, they are of two types. One of them 
is biological or zoological; the other one is 
mythological. Some of us hold the former 
one; some of us the latter; and some of us 
probably hold both of them; for, though they 
are mutually incompatible, mere incompati- 
bility of two ideas does not necessarily prevent 
them from finding firm lodgment in the same 
brain. According to the zoological conception, 
man is an animal—a kind or species of ani- 
mal. This conception has at least one merit 
—it regards human beings as natural—as 
creatures having a place in the scheme of 
nature. This merit the mythological concep- 
tion has not; according to it, man has strictly 
no place in nature—he is indeed neither nat- 
ural nor supernatural but is both at once—a 
kind of miraculous union, compound, or hy- 
brid of the two. Such, then, are the concepts 
of man that now reign throughout the world 
and that have so reigned from time immemo- 
rial. And such are the concepts that have 
fashioned our so-called human or social sci- 
ences in so far as these have been and are 
fashioned by what we humans consciously or 
unconsciously think man is. 

Are the concepts true? Or rather we must 
ask—since they can not both of them be 
true—is one of them true? 

It should not amaze us to find that both are 
false; for the concepts are man’s and their 
object is man; thus the difficulty is unique; 
it is that of a self-conscious being having to 
regard its kind as an object and rightly con- 
ceiving what the object is. In respect of the 
mythological conception, there are no doubt 
some who are disposed to treat it ironically as 
only the other day it was treated by Plato, 
for example. “ We must accept,” said he, “ the 
traditions of the men of old time who affirm 
themselves to be the offspring of the gods— 
that is what they say—and they must surely 
have known their own ancestors. How can 
we doubt the word of the children of the 
gods? Although they give no probable or cer- 
tain proofs, still, as they declare that they 
are speaking of what took place in their own 
family, we must conform to custom and be- 
lieve them.” But this gentle irony—the way 
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of the Greek philosopher—is not the way of 
the Polish engineer. The latter is not indeed 
without a blithesome sense of humor but in 
this matter he is tremendously in eafnest; 
deeming it to be immeasurably important for 
all mankind, he treats it with the utmost seri- 
ousness; and he bluntly affirms, boldly and 
confidently, that neither the mythological con- 
ception nor the zoological conception of man 
is true; he denies outright that man is a 
species of animal and similarly denies that 
humans are compounds of natural and super- 
natural. 

What is the error in those traditional con- 
ceptions? It is, he contends, of the same 
kind in both of them, and the kind is funda- 
mental. It is the kind of error that consists 
in what mathematicians call confusion of 
types and what Korzybski calls mixing of di- 
mensions. Let me explain; I have only to re- 
mind you of what everybody knows. And 
the simplest explanation is the best. You 
and I may speak of, say, the class of geo- 
metrie points or of the class of spheres but we 
can not speak logically of a class composed 
of points and spheres for there is no such 
class; or we may speak of the class of water- 
drops or of the class of oceans but not logically 
of a class of water-drops and oceans; the types 
are different and must not be confused; to 
talk as if there were such a class is to talk 
nonsense, and it would be the same if we tried 
to discourse rigorously about a class com- 
posed of stars and rays of light; it would be 
to chatter as if there were no such thing as 
logic, or laws of thought. The matter is even 
clearer in terms of dimensions, or dimension- 
ality; pardon me for dwelling upon it—it is 
so very important: here is a straight line—it 
has length only—it is a one-dimensional 
thing; it is not a point; it does contain points 
and it has some point properties, but, if on 
this account we called it a point, we should 
be guilty of a type-confusing blunder; next 
consider a surface, say a plane—it has length 
and breadth—it is a thing of two dimensions; 
it contains points and lines and it has certain 
point properties and certain line properties; 
but we do not call it a point or a line; if we 
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did the blunder would be a dimension-mixing 
blunder; once more, here is a solid, say a cube 
—it has length, breadth and thickness—it has 
three dimensions; it has surfaces and it has 
certain surface properties, but it is not, there- 
fore, a surface; if we called it a surface or if 
we were to say it is a surface mysteriously 
combined with some miraculous influence 
from outside the universe of space, then in 
either case we should be guilty of treason 
against the eternal law of types or dimensions. 

In the light of such elemental considerations 
we are going to see very soon and, I hope, 
very clearly what kind of beings we humans 
are according to Korzybski’s concept of man 
and at the same time why he condemns the 
traditional conceptions as false. Consider 
the great life classes of our world—consider 
their patent cardinal distinctions and rela- 
tions candidly and open-mindedly; and let 
us begin with the class of plants. I offer, as 
I need offer, only a rude sketch. Plants, we 
say, are living things. How are they charac- 
terized as a class, positively and negatively ? 
They take in, chemically transform, organize 
and appropriate the basic energies of sun, 
soil and air; but they have not the autonom- 
ous power to move about in space; together 
they constitute the lowest order or class or 
type or dimension of life—say, for conveni- 
ence, the life dimension I; being, as indicated, 
binders of the basic energies of the world, 
the plants are, in Korzybski’s nomenclature, 
the basic-energy-binding, or chemistry-bind- 
ing, class of life. What of the animals? 
What, I mean, are we to say of the creatures 
traditionally designated as the “lower” ani- 
mals? Like the plants, animals, too, take in, 
transform, organize and appropriate the ener- 
gies of sun, soil and air, though in large part 
they take them already prepared by the plants; 
but unlike the plants, animals possess the 
autonomous power to move about in space— 
to creep or crawl or swim or run or fly; it 
is thus evident that, compared with plants, 
animals belong to a higher type or dimension 
of life—say the life dimension II; the class- 
ification we are here interested in, you see 
is broad; because they are distinguished by 
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their autonomous power to move, to abandon 
one place and occupy another and so to ap- 
propriate the natural fruits of many locali- 
ties, the animals are called space-binders— 
the space-binding class of life. 

And now we come to the crux. What 
are we to say of man? Like the animals, 
human beings have the autonomous power 
to move—the capacity for binding space—for 
taking now one and now another “ place in 
the sun” with the goods thereof, and it is 
plain that, if human beings had no capacity 
of higher order, men, women, and children 
would indeed be animals. But what are the 
facts? Be good enough to examine them 
carefully ; they are familiar; let us, if we can, 
reflect upon them as if they were unfamiliar, 
for that is half the secret of philosophy and 
of science, too. Long, long ago, a quarter or 
half million years ago, there came into 
existence upon this globe—no matter how— 
a new kind of beings; they did not know 
what they were; they knew nothing of the 
world, nothing of its size or shape or place in 
the universe, nothing of its resources, their 
locations or properties, nothing of natural 
law; they were without guiding maxims, pre- 
cepts or precedents; they had no science, 
no philosophy, no art, no wealth, no instru- 
ments, no history—not even tradition: their 
ignorance was almost absolute; and yet, com- 
pared with the animals, which they hunted 
and which hunted them, they were marvels 
of genius; for there was in them a strange 
new gift—a strange new energy—that mys- 
terious power in virtue of which they did 
that most wonderful of all things—initiated 
the creative movement called civilization. 
That power, first manifest in the infancy of 
our race, is the power that invents, the power 
that imagines, conceives, reasons; it is the 
power that makes philosophy, science, art and 
all the other forms of material and spiritual 
wealth; the power that detects the uniformi- 
ties of nature, creates history, and foretells the 
future; it is the power that makes progress 
possible and actual, discerns excellence, ac- 
quires wisdom, and, in the midst of a hostile 
world, more and more determines its own 
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destiny. The animals have it not or, if they 
have, they have it in a measure so small that 
we may neglect it as mathematicians neglect 
infinitesimals of higher order. Do not fail to 
observe how it relates us to that mysterious 
thing called Time, which so many thinkers— 
psychologists, philosophers, astronomers, phy- 
sicists, and mathematicians—are just now as 
never before engaged in studying, each in his 
own way. By virtue of that familiar yet 
ever strange human power, each generation 
inherits the fruit of the creative toil of by- 
gone generations, augments the inheritance, 
and transmits it to the generations to come; 
thus the dead survive in the living, destined 
with the living to greet and bless the yet 
unborn. If this be poetry it is also fact, 
Past, Present and Future are not three; in 
man they are spiritually united to constitute 
one living reality. And now we behold, and 
are at length prepared to grasp, Korzybski’s 
great Concept. Because this capacity for 
binding time, under a law of ever-increasing 
amelioration, is peculiar to man or is at all 
events his in an incomparable degree, the 
class of human beings is to be conceived and 
scientifically defined to be the Time-binding 
class of life. We have here, you see, a new 
dimension, a new type, of life—life-in-Time. 
Animals are binders of space; man is a time- 
binder. Allow me a word of caution. Since, 
like the animals, man, too, binds space, may 
we not say that man is a time-binding animal? 
No; to say that would be the same kind of 
blunder as to say that a solid is a surface 
because it has surfaces and some surface 
properties or to say that fractions are a 
species of whole numbers because they happen 
to have some of the properties of whole 
numbers. It is fatal to confuse types, or 
to mix dimensions. Time-binding activity— 
the defining mark of man—may involve and 
often does involve space-binding as a higher 
involves a lower; but to say that, therefore, 
man is a species of animal—a time-binding 
species thereof—is like saying that a solid 
is a species of surface or that water is 4 
species of oxygen or that wine is a species 
of water or that a violin is a species of wood 
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or that definite integration is a species of 
addition or that a symphony is just a species 
of sound. 

Such, then, is the new conception of man— 
the conception of a being whose character 
and appropriate dignity consist in his pe- 
culiar capacity or power for binding time. 
The nobility of the conception is obvious, un- 
mistakable. It has two other marks that be- 
long to all really great ideas—it is intelligible 
to all and is universal in its interest and ap- 
peal. Your sense of its significance, if your 
experience repeats my own, will grow as you 
meditate upon it, for its significance, I do 
not doubt, is mighty. The author, I believe, 
is right in his belief that it marks the begin- 
ning and will guide the development of 
humanity’s manhood. I wish it were pos- 
sible to examine here some of its bearings on 
the cardinal interests of mankind; but “ the 
hour contracts” and I can do no more than 
barely allude to a few salient considerations. 

One of them is that, though we human 
beings are indeed not a species of animal, we 
are natural beings: it is as natural for us to 
bind time as it is natural for fishes to swim 
or birds to fly. 

That fact is fundamental. Another one, 
also fundamental, is this: time-binding power 
—the characteristic of humanity—is not an 
effect of civilization but is its cause; it is 
not civilized energy, it is the energy that 
civilizes ; it is not produced by wealth, whether 
material or spiritual, but is the source and 
creator of both. 

I come now to the gravest of considerations. 
Inasmuch as time-binding is the character- 
istic of humanity, to study and understand 
man is to study and understand the nature 
of his time-binding energies; the laws of 
human nature are the natural laws of these 
energies; to discover these laws is a task of 
supreme importance for it is evident that upon 
the natural laws of time-binding must be 
based the future science and art of human 
life and human welfare. 

One of the laws we already know—not in- 
deed precisely—but fairly well—we know its 
general type—and it merits our best atten- 
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tion. It is the natural law of progress in 
time-binding, or civilization-building. Let us 
glance at it. Each generation of (say) 
beavers begins where the preceding generation 
began; that is a law for animals—there is 
no advancement, no time-binding—a beaver 
dam is a beaver dam. Contrast this with 
human life. Man invents and discovers and 
creates. An invention or discovery or cre- 
ation once achieved, what happens? Each 
invention leads to new inventions, each dis- 
covery to new discoveries, each creation to new 
creations; invention breeds invention, science 
begets science, the children of knowledge and 
art and wisdom produce their kind in larger 
and larger families; each generation begins, 
not where its predecessor began, but where 
it ended; things done become instruments 
for the doing of better things; the Past sur- 
vives in the living achievements of the dead; 
the body of these achievements—invention, 
science, art, wisdom—is the living capital of 
the ever passing Present, inherited to be held 
in trust for enlargement and for transmission 
to Future man; the process is that of time- 
binding: Past and Future are thus united 
in one eternal Now owning a law of per- 
petual growth and continual progress. What 
is the Law thereof—the natural law? You 
see at once what it is: it is that of a rapidly 
increasing geometric progression—if P be the 
progress made in a given generation, called 
the first, and if R be the ratio, then the pro- 
gress made in the second generation is PR, 
that in the third PR?, and that made in the 
single 7'th generation will be PRT-1. Observe 
that R is a large number and that the time T 
enters as an exponent—and so the expression 
PRT-1 is called an exponential function of 
Time. This is an amazing function; as T in- 
creases, the function not only increases but. 
does so at a rate which itself increases accord- 
ing to a similar law, and the rate of increase 
of the rate of increase again increases in like 
manner, and so on endlessly, thus sweeping 
on towards infinity in a way that is truly 
marvelous. Yet that is the law—the natural 
law—for the advancement of civilization— 
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immortal offspring of the marriage of Time 
and human Toil. 

And here arises a great question which I 
have hardly time enough to touch. The ques- 
tion is: Has civilization always advanced in 
accord with the mentioned law? And, if not, 
why not? The time-binding energies of man 
have been in operation long—300,000 to 500,- 
000 years, according to the witness of human 
relics, ruins and records of the caves and the 
rocks. If progress had followed the mentioned 
law throughout that vast period, our planet 
would no doubt be now clothed with a civiliz- 
ation so advanced that we are powerless to 
imagine it or to conceive it or even to con- 
jecture it in dreams. And yet that law is 
a natural law of the time-binding energies 
of man. What has been the trouble? What 
the main trouble has been is pretty plain. 
As already said, what we human beings do 
depends, not merely upon what we are but, 
in equal or greater measure, upon what we 
think we are. From time immemorial the 
characteristic energies of our humankind have 


been hampered by the false conception that 
man is a species of animal and hampered by 
the false conception that man is a miracul- 
ous mixture of natural and supernatural. 
Throughout the long. period of our race’s 
childhood, from which we have not yet 


emerged, those misconceptions have lain 
athwart the course of civilization. All that 
is precious in present civilization has been 
accomplished in spite of them. The goods, the 
glorious achievements, of which they have 
deprived the world, we can not now know 
but the subtle ramifications of their positive 
evil we can trace in a thousand ways. And 
it is your duty and mine to trace them. Who- 
ever preforms the duty will be appalled. I 
can not dwell upon the matter here. Suffice 
it to say that, if we humans do not in fact 
constitute a perfectly natural class of life, 
then there never has been and never can be a 
human ethics having the understandability, 
the sanction and the authority of natural law; 
if we do constitute such a class of life but 
continue to think we do not, the result will 
be much the same—our ethics will continue 
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to carry the confusion and darkness produced 
by the presence in it of mythological elements. 
If, on the other hand, human beings continue 
to regard man as a species of animal, then 
the social life of the world in all its aspects 
will continue to reflect the misconception; 
especially our ethics, which subtly pervades, 
colors and fashions all of the social sciences, 
will continue to be—what it always has been 
in large measure—a zoological ethics, animal 
ethics, the ethics of tooth and claw, space- 
binding ethics, the ethics of strife, violence, 
combat and war. 

So it has been, but it will not continue 
so to be if we have the wisdom to learn the 
fundamental lesson of our recent experience. 
What is that lesson? It is this: the World 
War was an unforeseen, sudden, cataclysmic 
demonstration of human ignorance of human 
nature—a demonstration, pitiless as fate or 
famine, that human beings have never rightly 
conceived Man to be what Man is—not a 
mixture of natural and supernatural nor a 
species of animal, but the natural agency 
for those time-binding energies in the world 
whose peculiar function it is to produce 
civilization and to do so in conformity with 
its marvelous law of an increasing function 
of time. 

That conception will be found, I believe, 
to initiate a new epoch—the epoch of human- 
ity’s manhood. The concept is easy to 
grasp—all, and especially the young, can 
understand it. Once it is understood, human 
life will accord with human nature, the time- 
binding energies will be freed from the old 
bondage, and civilization will at length 
advance in accord with its natural Law as the 
great forward-leaping exponential function of 
Time. There will be great changes and many 
transfigurations. Education—education in 
home, school and church—will have for its 
supreme function to teach the children of man 
what man is and what they are. Ethics will 
abandon the space-binding standards of ani- 
mals and will become human ethics based upon 
the natural laws of the time-binding energies 
of man. Freedom will be freedom to live in 
accord with those laws and righteousness will 
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be the quality of life that does not contravene 
them. The social sciences of ethics, education, 
economics, politics and government will be- 
come what they never have been—genuine 
sciences; fashioned by a just conception of 
man, they will cooperate to fashion the state; 
and the state, which may ultimately embrace 
the world, will rescue itself from ignorant 
politicians and’ commit its destiny to the 
guidance of honest men who know. 

And when guided by honest men who 
know—when guided, that is, by the coming 
science of human engineering, which will be 
intelligence applied to human affairs—when 
thus guided in the light of the true conception 
of man as the binder of time—then and only 
then our human civilization—the living issue 
of time-binding toil, mainly that of the dead— 
will advance, not haltingly as hitherto, but, 
as said, in accord with the natural law thereof, 
in a warless world, swiftly and endlessly. 


Cassius J. Keyser 
COLUMBIA UNIVERSITY 





MENDELIAN OR NON-MENDELIAN? 


In 1907, several years after the Mendelian 
discoveries had begun to attract general inter- 
est, a writer endeavored to limit “ Mendelian 
heredity ” to the occurrence of 3 to 1 pheno- 
typic ratios. All other ratios were held to 
represent other systems of inheritance. This 
extreme view was not held by any one actually 
engaged at that time in genetical investi- 
gations, and the paper referred to was en- 
tirely ignored by geneticists because its author 
was so obviously ignorant of the real impli- 
cations of the Mendelian discoveries. 

Recently, two of our foremost geneticists? 
have gone to the opposite extreme in stating 
what should be included in Mendelian hered- 
ity, declaring that “ Mendelian heredity has 
proved to be the heredity of sexual reproduc- 
tion; the heredity of sexual reproduction is 
Mendelian.” Certainly few geneticists would 
at the present time include so much under 

1 East, E. M., and Jones, D. F., ‘‘ Inbreeding 
and Outbreeding.’’ 285 pp. Philadelphia: J. B. 
Lippincott Co., 1919. See p. 50. 
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the term “ Mendelian heredity,” though one,? 
at least, there is, who sympathizes with this 
dictum. 

Between these extreme views as to the 
meaning to be attached to the expression 
“Mendelian heredity” different geneticists 
have taken different positions and even one 
and the same writer has given the term 
different meanings at different times. These 
differences of usage have led to misunder- 
standings and to some controversy. 

Davis* has placed the mere occurrence of 
segregation in the (Enotheras equivalent to 
Mendelian inheritance, thus accepting the 
validity of a criticism made by East* based 
on the same conception as that quoted above 
from East and Jones, that all heredity in 
sexual reproduction is Mendelian. As I under- 
stand it, however, the occurrence or non-occur- 
rence of segregation in the (£notheras has 
never been an important issue; the real 
question has been whether the segregation 
which does quite obviously occur is of the 
Mendelian type, 7.e., whether the hereditary 
factors are distributed during gametogenesis 
and fertilization according to the formulation 
actually developed by Mendel in interpreting 
the results of his experiments. 

Other writers® have grouped the phenomena 
of segregation under the terms “ Mendelism ” 
and “neo-Mendelism,” but include under the 
latter name several phenomena which are now 
generally recognized among geneticists as 
differing in no essential way from the actual 
cases studied by Mendel. Still others speak 
of “orthodox” Mendelism, implying that 
there is also a “heterodox” Mendelism, or 
they use the expressions “ strictly Mendelian,” 

2 Wright, S., ‘‘Systems of mating. I. The 
biometric relations between parent and offspring.’” 
Genetics, 6: 111-123. 1921. See p. 111. 

3 Davis, B. M., ‘‘Hybrids of Gnothera biennis 
and Gnothera franciscana in the first and second 
generations,’’ Genetics, 1: 197-251. 1916. 

4 East, E. M., ‘‘The Mendelian notation as a 
description of physiological facts,’’ Amer. Nat., 
46: 633-655. 1912. 

5 Coulter, J. M., and Coulter, Merle C., ‘‘ Plant 
Genetics.’’ ix +214 pp. Chicago: Univ. of Che 
eago Press. 1918. See pp. 40-96. 
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“typical Mendelian,” ete. All such qualify- 
ing expressions give evidence of the recogni- 
tion of the fact that usage varies regarding 
the significance of the words “ Mendelism ” 
and “ Mendelian.” 

Since there are these differences of usage 
among geneticists, it would seem to be 
necessary for any one who describes a geneti- 
cal situation as Mendelian or non-Mendelian, 
to state just what meaning is to be attached 
to the expression he uses. In my own usage 
of the expression “ Mendelian heredity” it 
has always referred to cases such as Mendel 
actually observed, in which there is (statisti- 
cally) independent segregation of unit factors 
during gametogenesis and chance recombi- 
nations at fertilization. I had this conception 
in mind in declaring® that the genetical 
phenomena in the (Enotheras are, with rare 
exceptions, non-Mendelian. 

As Mendel never observed a case of linkage 
and no provision is made for such a phenome- 
non in the theory by which he interpreted his 
results, such cases are, on this basis, to be 
considered non-Mendelian,—especially as they 
definitely contradict the fundamental Mende- 
lian postulate of independent segregation. 
This may perhaps with some justice be termed 
the strict-constructionist view. On the other 
hand, since it is now obvious that strictly 
Mendelian phenomena and linkage phenomena 
are products of the same mechanism and 
indeed that linked genes are in many cases 
quite indistinguishable from wholly indepen- 
dent ones, there is some justification for those 
who give a broader construction to the term 
Mendelian, making it essentially synonymous 
with chromosomal heredity as distinguished 
from cytoplasmic heredity. 

In view of these discrepancies in usage by 
different: authors, has not the time come to 
abandon the use of “ Mendelian” and “ non- 
Mendelian” as definite categories, and to 
adopt other terms which will have greater 
precision of meaning? It seems to me that 
the accumulation of facts from genetical 


6 Shull, G. H., ‘‘A peeuliar negative correlation 
in (Enothera hybrids,’’ Jour.. Genetics, 4: 83-102. 
1914. 
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investigations has reached such magnitude 
as to justify an attempt in this direction. 

In offering a terminology for several of the 
fundamental categories of genetical phenom- 
ena my object is chiefly to emphasize by 
this means the fact that the categories them- 
selves do exist and that they have been (and 
are) recognized by geneticists. 

Very few (if any) geneticists will now fail 
to agree that the relation of hereditary 
factors to linkage groups, or to paired pa- 
ternal and maternal material bodies, the chro- 
mosomes, must provide the basis for such a 
classification. Since we have long been 
familiar users of two words, homozygous and 
heterozygous, derived from the Greek root 


Lvy- (Levy, to join, fedfes, a yoking; vydr, 


a yoke), it seems appropriate to use the same 
Greek root as the basis of the more complete 
terminology here suggested. 

To. distinguish between phenomena which 
are dependent upon the distribution of the 
chromosomes, and those phenomena which are 
to be referred to extra-chromosomal bodies 
or substances, we may use the nouns, zeuzis 
and exozeuxis, and corresponding adjectives 
zygous and exzozygous. These alternatives 
correspond closely with chromosomal and 
cytoplasmic inheritance; but “ exozeuxis” 
has an advantage over “ cytoplasmic heredity,” 
since some exozygous phenomena may con- 
ceivably be associated with nucleoplasmic 
structures or substances instead of the cyto- 
plasm. 

Under zeuxis or chromosomal heredity 
three fundamental relationships of hereditary 
factors are to be noted, depending on whether 
only one chromosome pair or linkage group 
is involved, or more than one, and whether 
the chromosomes concerned are behaving in 
typical or atypical fashion. These three cate- 
gories may be named, respectively, monozeuzxis 
(oné pair involved), pletozeuxis (two or more 
pairs involved), and anomozeuaxis (involving 
chromosomal irregularities), and the cor- 
responding adjectives will be -monozygous, 
pleiozygous and anomozygous. 

The last of these categories, anomozeuxis, 
is a composite made up of several phenomena 
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of diverse nature, which have been occasion- 
ally lumped together under the expression 
“ chromosome-exceptional,” including non-dis- 
junction (primary and secondary), triploidy, 
tetraploidy, ete., chromosome elimination, 
fragmentation, chromosomal fusions, rear- 
rangements of whole chromosomes, or of genes 
in the chromosomes, ete. 

Accepting the‘four categories represented by 
the terms monozeuxis, pleiozeuxis, anomo- 
zeuxis and exozeuxis, what is their relation 
to Mendelism? This question can be profit- 
ably discussed only if prefaced by a statement 
that Mendelism is here taken to include only 
the phenomena to which Mendel’s interpre- 
tation applies, namely to the separation of 
each pair of alternative factors into equal 
numbers of germ cells in both sexes, and a 
purely chance assortment of the several alter- 
natives among the several gametes, so that 
the permutational groupings of unit factors 
shall be potentially represented by equal 
numbers of germ cells. 

Such behavior of the genes during game- 
togenesis provides for the production of the 
typical Mendelian ratios if there is neither 
selective fertilization nor selective elimi- 
nation. 

With this understanding of the phenomena 
to which the words “ Mendelism ” and “ Men- 
delian ” are appropriately applied, it will be 
obvious (1) that all zygous monohybrids are 
Mendelian. In other words, monozeuxis is 
Mendelian if only one pair of factors is con- 
cerned and the chromosome pair involved is 
behaving typically. (2) Monozygous dihy- 
brids are likewise Mendelian whenever cross- 
ing over equals or exceeds 50 per cent. (8) 
All pleiozygous dihybrids or polyhybrids are 
Mendelian so long as no two faetors in the 
series are monozygous with a frequency of 
crossing over lower than 50 per cent. (4) 
Anomozeuxis may under certain circum- 
stances exhibit Mendelian phenomena. Thus 
in the case of non-disjunction, if the odd 
(unpaired) chromosome does not interfere 
with the normal disjunction of any other pair 
of chromosomes the genetical behavior with 
respect. to qualities determined by the un- 
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paired chromosome gives the results expected 
of a typical Mendelian monoheterozygote. 

- Non-Mendelian phenomena will be found 
(1) in monozygous dihybrids whenever cross- 
ing over is less than 50 per cent.; (2) in 
most cases of anomozeuxis, and (3) in all 
cases of exozeuxis. 

In the (notheras where the question of 
Mendelian or non-Mendelian heredity has 
been most sharply and persistently raised, the 
situation seems now in fair way to be cleared 
up: 

1, Exozeuxis is probably concerned in the 
inheritance of a variegation of the foliage 
which is occasionally found. 

2. The brevistylis factor which has seemed 
thus far to be inherited independently of 
other known factors, probably represents, in 
relation to these other factors, a case of 
pleiozeuxis. 

3. The occurrence of frequent irregularities 
in chromosome behavior (anomozeuxis) is 
illustrated (a) by the oft-repeated occurrence 
of the 15-chromosome forms, albida, lata, 
semilata, scintillans, bipartita, etc.; (b) the 
triploid or “ semi-gigas” individuals some- 
times called “ heroes ” because of their robust, 
gigas-like appearance; (c) the tetraploid 
gigas; and (d) by cases of probable frag- 
mentation of chromosomes in forms with an 
extra diminutive chromosome.’ 

4. I now have on record data which demon- 
strate beyond question that the factors for 
the following characters are monozygous, 
being located in a single chromosome pair 
(chromosome I) and at a maximum distance 
of considerably less than 50 units: (a) 
rubricalyx bud pigmentation; (b) intense red- 
dening of the stems; (c) nanella stature; (d) 
pink-coned buds; (e) sulfurea flower-color; 
and (f) and (g) two zygote lethals (“bal- 
anced”). As this group of characters makes 
up so large a block of those which have at- 
tracted the attention of geneticists, and as 
there are preliminary indications that still 
other factors are linked with the factors for 


7 Lutz, Anne M., ‘‘(Enothera mutants with di- 
minutive chromosomes,’’ Amer. Jour. Bot., 3: 
502-526. 1916, 





216 


the above-mentioned characters,—notably, (h) 
a pollen lethal, and (i) a factor for revolute 
leaves*—it can be safely stated that inherit- 
ance in the (notheras is comprised almost 
wholly in the two categories, anomozeuxis and 
monozeuxis, while pleiozeuxis seems at the 
present time to be exemplified clearly only by 
the relation between the factor for brevistylis 
and the other known factors, with the pos- 
sibility that even brevistylis may one day be 
connected up with the same linkage group as 
the others, through the discovery of an inter- 
mediately placed gene. 

On the whole it is now clear that while the 
genetical phenomena in the (notheras, with 
exception of the case of variegated foliage, 
ean be referred definitely to the chromosomes 
(zeuxis), the occurrence of independent segre- 
gation which is necessary for the production 
of typical Mendelian behavior is so rare as 
to be almost negligible. 

GeorcE H. SHuLi 

PRINCETON UNIVERSITY 





SCIENTIFIC EVENTS 
MEMORIAL TO JAMES ORTON 


THE governments of Bolivia and Peru have 
erected a monument to James Orton, the 
American explorer, whose grave is on Esteves 
island in Lake Titicaca. The funds for the 
memorial were given by the alumnae of Vas- 
sar College, where at the time of his death 
Dr. Orton was professor of natural history. 
The execution of the memorial was entrusted 
to John Ettl, the New York sculptor. It 
will be placed on the crest of the island which 
rises several hundred feet above the lake. 
The memorial is nine feet in height, circular 
in pattern with a square plinth, and in its 
ensemble suggests a tomb. The circular 
character was inspired by the tall shaft-like 
structures of the Incas. The dedicatory exer- 
cises will be held on September 25, the forty- 
fourth anniversary of Orton’s death. The 


8 Since this was written the factor for revolute 
leaves has been fully demonstrated to lie in 
chromosome I at or very near the same level as 
the factor for rubricalyx buds and that for red 
stems, 
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Peruvian Government will be officially repre- 
sented, and a large attendance is expected 
from Arequipa, Peru and La Paz, Bolivia. 

Miss Anna P. Orton, the daughter of the 
explorer, Mrs. Alice P. Sanford and Miss 
Ellen W. Farrar, Vassar alumnae, will repre- 
sent the college. They take to the ceremony 
a stand of flags, including the Peruvian, 
Bolivian and American, presented by the 
United States Government. 

James Orton was born at Seneca Falls, 
New York, April 21, 1830. He graduated 
from Williams College in 1855 and at An- 
dover Theological Seminary in 1858. In 
1866, he was appointed instructor in natural 
sciences in Rochester University. In 1867 a 
scientific expedition to the equatorial Andes 
and the River Amazon was organized under 
the auspices of the Smithsonian Institution, 
and Professor Orton was selected as _ its 
leader. The expedition sailed from New 
York on July 1, 1867, and after crossing the 
Isthmus of Panama, the route was from 
Guayaquil to Quito, over the Western Cordil- 
lera; thence over the Eastern Cordillera and 
through the forest on foot to the Napo; down 
the Rio Napo by canoe to Pebas, on to Mara- 
fion; and thence by steamer to Para, Brazil. 
As a result of this expedition many hitherto 
unknown specimens of natural history were 
collected and from portions of the collections 
in the museums of the Smithsonian Institu- 
tion, the Philadelphia Academy of Natural 
Science, the Boston Society of Natural His- 
tory, the Peabody Academy of Science, and 
Vassar College, while the bulk of the collec- 
tion was purchased by Ingham University, 
Leroy, New York. 

Upon his return to the United States in 
1869, Professor Orton was offered the chair of 
natural history at Vassar College with which 
institution he remained until his death in 
1877. In 1873 he made a second journey 
across South America:from Para up the 
Amazon to Lima and Lake Titicaca, making 
valuable ethnological collections of Inca 
relics. In 1876 he organized a third expedi- 
tion, with the object of exploring the great 
Beni River, a branch of the Madeira. This 
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expedition reached the mouth of the river, 
but much of the equipment and many sup- 
plies were lost. Orton, with a few com- 
panions, made the 600-mile journey back to 
La Paz through the forest and jungle amid 
incredible hardships. He died on crossing 
Lake Titicaca. 


VACCINATION FOR SMALLPOX IN ENGLAND 


Tue London Times reports that at Notting- 
ham, an epidemic of considerable proportions 
is now established; there have been 46 cases, 
36 being unvaccinated, since the beginning of 
February. Last year a somewhat serious out- 
break took place in Glasgow. 

It’ is said that many towns in the country 
are badly protected at present for the doctrines 
of the opponents of vaccination have been 
widely spread. Of some areas it would be 
fair to say that they are destitute of protec- 
tion. The population has simply refused vac- 
cination en masse. An _ illustration—which 
is by no means exceptional—is Coventry, 
where the medical officer of health has issued 
the following figures: 


Vaccinated, 
Year Births Percentage 
WTB aview xis évequvet 2,996 22.9 
I hth sks witnase 2,738 13.0 
Er Serre ee 2,857 10.7 
PRG Nas: aerate 2,429 8.7 
WOE cth- ode cWsakx a Ke 9.6 


It was deliberate, as the following list 
makes quite clear: 


Year Declarations made of con- 
scientious objections 

BE io aia wide av miei 1,946 

ME eens ca Fehesewawaane 1,830 

ES Eater eee 1,763 

SE akc hae sien oun 1,250 

I Sas pass wok wk vas 2,303 


The medical officer points out that “ this 
community is becoming largely an unvacci- 
nated one.” 

What this may mean can be guessed from 
a series of figures published by the City of 
Liverpool in which the ravages of smallpox 
during the past 51 years are set down. The 
following are extracts: 
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Year Deaths Year Deaths 
1970 s 4... 174 ve 26 
Wc. és 1,919 WOME 0. ones 106 
ee 50 cis: 46 
ee. <p» 10 aE 29 
Oe i053 . 20 MO occ. 1 
me)... 29 epee 1 
116 2... 386 1889°...... 1 
WY 065: 299 1890 ..... None 
1 cei, 3 $ORS. cus: 2 
MP cstv: None 1892 ...... 13 
SE cies 2 WE cose, 9 
see 34 1006 .-.i0 20 
ME icin: 6 See 12 


The figures have remained very low since 
then except for the sharp epidemic of 1903 
when there were 141 deaths. In 1918 there 
were only seven cases in England and Wales. 
But the sharp drop in vaccination of the past 
two years may be followed by a severe penalty. 


THE WORK OF THE ROYAL OBSERVATORY | 
AT THE CAPE OF GOOD HOPE 

S. S. Clouveu, H. M. astronomer at the Cape 
of Good Hope, has recently issued a report in 
which he gives an account of the distribution 
of the normal work of the observatory. 

Dr. Halm exercises general supervision in 
all departments and takes part in heliometer 
observations and observations of an extra- 
routine character requiring special attention. 
He acts in full charge of the observatory dur- 
ing the absence of H. M. astronomer. Dr. 
Lunt is in charge of the Victoria telescope 
and its instrumental accessories, and of all 
photographie work in connection therewith. 

Mr. Cox is in charge of the new meridian 
circle and of the time signal service, and su- 
pervises the reductions of all meridian obser- 
vations. Mr. Woodgate is in charge of. the 
astrographic telescope, photo-heliograph and 
seismograph, and of all photographic work 
connected therewith, and supervises the de- 
partment of miscellaneous computations. 

In addition to the above, a staff of fourteen 
computers and assistants is employed. 

There are also attached to the observatory 
an instrument maker, an electric fitter, a 
stoker, a carpenter, and three Kroomen, who 
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act as messengers and keep the rooms and 
grounds in order. hf 

Messrs. A. W. Long and J. F. Skjellerup, 
two voluntary observers, have undertaken a 
program of observations of variable stars, and 
an equatorial (either the 6-inch or the 7-inch) 
has been placed at their disposal as required 
for this purpose. The regular meridian ob- 
servers during the year have been Messrs. 
Cheeseman, Wilkin, Peirce, Mullis, Duncan 
and Davis. The heliometer observations have 
been made by Messrs. Hough and Halm. The 
observations with the Victoria telescope have 
been made by Messrs. Lunt, Jackson and 
Baines, those with the astrographic telescope 
by Mr. Woodgate. Occasional observations of 
occultations, ete., have also been made by 
Messrs. Cox, Power and Pead. 


THE INTERNATIONAL COMMISSION ON 
ILLUMINATION 


Tue first technical session of the Interna- 
tional Commission on Illumination, the suc- 
cessor of the International Photometric Com- 
mission, was held in Paris on July 4-8. 
According to the report of the meeting in 
Nature those interested in illumination prob- 
lems in Belgium, France, Great Britain, Italy, 
Spain, Switzerland and the United States of 
America were represented at the session, 
which was opened by the Minister of Public 
Works, who welcomed the delegates in the 
name of the French Republic. The British 
delegates, nominated by the National Illumin- 
ation Committee of Great Britain, were: 
Major K. Edgeumbe (Institution of Electrical 
Engineers, chairman of the National Commit- 
tee), Mr. C. C. Paterson (hon. secretary and 
treasurer of the International Commission), 
Mr. A. P. Trotter (Illuminating Engineering 
Society), Dr. E. H. Rayner (National Physi- 
cal Laboratory), Mr. L. Gaster (Illuminating 
Engineering Society), Mr. R. Watson (In- 
stitution of Gas Engineers), and Mr. J. W. 
T. Walsh (National Physical Laboratory, as- 
sistant secretary of the International Commis- 
sion). The subjects dealt with by the commis- 
sion were as follows: (1) The unit of candle- 
power at present in use in this country and 
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in France and the United States was adopted 
for international purposes, and is to be known 
as the “international candle.” It is main- 


‘tained by means of electric incandescent 


larmps at the National Laboratories of the 
three countries named. (2) The definitions of 
the terms “luminous flux,” “luminous inten- 
sity,” and “illumination,” and the units of 
these quantities, viz. the lumen, the candle, 
and the lux (meter-candle), were agreed upon. 
(3) The subjects of heterochromatic photom- 
etry (including physical photometry and the 
characteristics of the “normal eye”), fac- 
tory lighting, and automobile head-lighting 
were also discussed at the meetings, and 
sub-committees were appointed to study the 
questions from the international point of 
view during the next three years. The new 


president of the commission is Dr. E. P. 
Hyde, director of the Nela Research Labora- 
tories of America, and Major Edgcumbe is 
one of the three vice-presidents. The next 
meeting of the commission was provisionally 
arranged to be held in New York in 1924. 


CHEMISTRY AND CIVILIZATION 


Tue American Chemical Society, meeting 
this week in New York City, held on Sep- 
tember 8 a session devoted to “ Chemistry 
and Civilization.” According to the an- 
nouncement Dr. Edgar F. Smith, provost 
emeritus, University of Pennsylvania, would 
be in the chair, and the speakers were: 


The réle of chemistry, Dr. CHAas. BASKERVILLE, 
director of the Laboratories, College of the City 
of New York; chairman of the International 
Committee. 

Energy; its sources and future possibilities, Dr. 
ArTuur D., LiTruz, chemical engineer and tech- 
nologist, Boston. 

The engineer; human and superior direction of 
power, Dr. Lzo H. BAEKELAND, honorary pro- 
fessor of chemical engineering, Columbia Univer- 
sity. 

Chemistry and life, Sir Wiutt1am J, Pope, pro- 
fessor of chemistry, Cambridge University. 
Theories, Dr. WitLis R. WuHitTney, head of re- 
search department, General Electric Company. 
Research applied to the world’s work, Dr. C. E. 
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K. Megs, head of the research department, 
Eastman Kodak Company. : 
Problem of diffusion and its bearing on civiliza- 
tion, ProressoR ERNST COHEN, professor of 

chemistry, University of Utrecht. 

Catalysis: the new economic factor, PROFESSOR 
Witper D. Bancrort, professor of physical 
chemistry, Cornell University. 





SCIENTIFIC NOTES AND NEWS 


Dr. Jorn AsaPH ALLEN, curator of the De- 
partment of Birds and Mammals at the Amer- 
ican Museum of Natural History since 1885, 
died at Cornwall-on-Hudson on August 29, 
aged eighty-three years. 

As has already been noted in Science the 
Second International Congress of Eugenics, 
which will meet at the American Museum of 
‘Natural History, New York City, from Sep- 
tember 22 to 28, will hold four sections. The 
opening addresses before the sections are an- 
nounced as follows: The address before Sec- 
tion I, Human and Comparative Heredity, 
will be given by M. Lucien Cuénot, professor 
of zoology and physiology in the University 
at Nancy, France, on “ Adaptation and Modern 
Genetic Conception ”; before Section IT., Eu- 
geniecs and the Human Family, by Dr. Her- 
man Lundborg, professor of psychiatry and 
neurology in the University of Upsala, Swe- 
den, on “ Eugenics and the Human Family.” 
The address before Section III, Human Ra- 
cial Differences, will be given by Georges 
Vacher de Lapouge, Poitiers, France, the title 
of whose address is still to be announced. 
The address before Section IV, Eugenics and 
the State, will be given by Major Leonard 
Darwin, of London, on “ The Aims and Meth- 
ods of Eugenical Societies.” 


THE annual summer meeting of the Amer- 
ican Phytopathological Society was held in 
conjunction with the Conference of Cereal 
Pathologists at St. Paul, Minnesota and 
Fargo, North Dakota on July 19 to 22 inclu- 
sive. The following scientific men were pres- 
ent as invited guests of the society: Dr. E. 
J. Butler, Imperial Bureau of Mycology, Lon- 
don; Dr Kingo Miyabe, professor of botany 
and director of the Botanic Garden, Hokkaido 
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Imperial University, Sapporo, Japan; Mr. R. 
J. Noble, and Mr. James P. Shelton, Depart- 
ment of Agriculture, New South Wales, 
Australia. Members of the society were pres- 
ent from Philippine Islands, from three prov- 
inces of Canada and from ten states. The 
meeting really constituted an international 
conference on cereal diseases. Drs. Butler 
and Miyabe will visit a number of institutions 
before returning home, and Mr. Noble and 
Mr. Shelton expect to remain for at least a 
year to engage in research. Professor A. Jac- 
zewski, director of the Institute of Mycology 
and Phytopathology, Petrograd, Russia, and 
Professor N. I. Vavilov, Bureau of Applied 
Botany and Plant Breeding, Petrograd, Rus- 
sia, arrived too late to attend the conference. 
They will make an extended tour of the 
United States and Canada before returning to 
Russia. 


Tue following honorary degrees were con- 
ferred upon members of the British Medical 
Association by the University of Durham on 
the occasion of the recent meeting of the 
association in that city:—Doctor of Civil 
Laws: Sir William MacEwen, Sir Thomas 
Oliver, and Sir Humphry D. Rolleston. 
Doctor of Hygiene: Dr. T. E. Hill and Dr. J. 
W. Smith. Doctor of Science: Sir Arthur 
Keith. Doctor of Literature: Sir Dawson 
Williams, editor of the British Medical 
Journal. M.A.: Dr. Alfred Cox, medical 
secretary of the association. 


A MARBLE bust of Professor E. Fuchs, the 
Vienna ophthalmologist, was unveiled at the 
University of Vienna on June 14, the occasion 
being his seventieth birthday. He retired in 
1915. 


F. J. W. Rovueuron, of Trinity College, 
Cambridge has been elected to the Michael 
Foster research studentship in physiology. 
The Raymond Horton Smith prize in medi- 
cine has been awarded to Dr. R. L. M. Wallis 
of Downing College. 

Dr. CHariEs-Epwarp Amory WInstLow, of 
Yale University, medical director of the 
American Red Cross, is in Geneva attending 
the meeting of the Health Commission of the 
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League of Nations. The commission plans to 
organize a world health institution separate 
from the International Health Office of the 
Red Cross, to which the United States belongs. 


Dr. A. B. Strout, of the N. Y. Botanical 
Garden, has spent two weeks at the State Ex- 
perimental Station at Geneva, N. Y., in 
making further study of flower types in grapes 
and in the work of breeding for seedless sorts 
of hardy grapes. This work is being done 
in cooperation with the Department of 
Horticulture of the Experimental Station. 


_ Dr. Gustav T. Troepsson, privat-docent at 
the Geological Institute at Lund, Sweden, 
is accompanying Professor Percy E. Raymond, 
of Harvard University, on the third of the 
Shaler Memorial Expeditions for the study 
of the Ordovician in the southern Ap- 
palachians. 

Dr. J. W. Kiepauz, formerly research 
chemist at Delta Laboratory, E. I. du Pont 
de Nemours and Co., Arlington, N. J., has 
joined the staff of the National Aniline and 
Chemical Co., as research chemist at their 
works at Marcus Hook, Pa. 

WE learn from Nature that a medal, to be 
known as the Meldola medal, will be presented 
annually by the Society of Maccabeans for 
the most noteworthy chemical work of the year 
carried out by a British subject who is not 
more than thirty years of age on completing 
the work. The award will be made by the 
council of the Institute of Chemistry acting 
with one member of the Society of Mac- 
cabeans, and power to vary the conditions of 
award is vested in the committee of the 
society and the council of the institute acting 
jointly. The object of instituting the medal 
is to recognize merit among the younger 
generation of chemists and to perpetuate the 
memory of Professor Raphael Meldola, the 
distinguished chemist who served as president 
both of the society presenting the medal and 
of the Institute of Chemistry. It is hoped 
that the first presentation will be made at the 
annual general meeting of the Institute of 
Chemistry on March 1, 1922. 


At a meeting of the Royal College of Sur- 
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geons of Edinburgh, held on July 18, the pres- 
ident, Dr. George Mackay, presented to the 
College a portrait of the late Lord Lister. 
The picture is a full-sized copy made by Mr. 
Dorfield Hardy of the portrait painted by W. 
Ouless, R. A., in the possession of the Royal 
College of Surgeons of England. In accept- 
ing the portrait on behalf of the College, the 
vice-president, Dr. McKenzie Johnston, ex- 
pressed the satisfaction the college had in ac- 
quiring this memorial of its most distin- 
guished fellow through the generosity of 
their president. 


Tue Priestley Memorial Committee of the 
American Chemical Society has reported that 
the sum of two thousand dollars has been col- 
lected and placed on interest. The committee 
has authorized the chairman to select an artist 
to copy the Stuart portrait of Priestley, which 
is now at Northumberland, Pa., and imme- 
diate steps will be taken to obtain a die for 
the Priestley medal. 


Peter Cooper Hewitt, the electrical and 
mechanical engineer of New York City, died 
in Paris on August 25. 

W. Horace Hoskins, professor of veterin- 
ary jurisprudence and dean of the New York 
State Veterinary College at New York Univer- 
sity, died on August 17, aged sixty-one years. 

W. E. Rotston, associated with Sir Nor- 
man Lockyer in the work of the Solar Physics 
Observatory at South Kensington until he en- 
listed in 1915, has died at the age of forty- 
five years, 





UNIVERSITY AND EDUCATIONAL 
NEWS 


Tue Journal of the Americal Medical As- 
sociation states that members of the medical 
faculty of the University of Maryland Medi- 
eal School, have placed their resignations in 
the hands of Dr. Albert F. Woods, president 
of the university. This action has been initi- 
ated by the medical men themselves in order 
that the faculty might be reorganized on 2 
“half-time pay” basis. Plans for reor- 
ganization call for doubling the $500,000 a 
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year now expended by the hospital and medi- 
cal school for running expenses, and provid- 
ing a building fund of $1,000,000. 

Dr. Lee I. Knicut, of the department of 
botany, University of Minnesota, has been 
appointed chairman of that department. 


Dr. Harry F. Lewis, A.B. and A.M., Wes- 
leyan University, and Ph.D., Tilden, Illinois, 
has been elected associate professor in chemis- 
try at Cornell College. 


Dr. JosepH L. Mayer, chief chemist of the 
research and analytical laboratories of the 
Louis K. Liggett Co., New York, has been 
appointed professor of analytical and phar- 
maceutical chemistry in the Brooklyn College 
of Pharmacy where he has been associate pro- 
fessor of analytical chemistry for several 
years. 

S. C. Ocpurn, Jr., graduate of the Univer- 
sity of North Carolina, has been appointed in- 
structor in chemistry at Washington and Lee 
University. 


JAMES L. Howe, Jr., who has been for three 
years assistant professor of chemistry in Wash- 
ington and Lee University, has accepted the 
professorship of chemistry in Hangchow 
Christian College, China. 


H. P. Putpot, assistant professor at Uni- 
versity College, London, has been appointed to 
the professorship ‘of civil and mechanical 
engineering at the Finsbury Technical Col- 
lege; and A. J. Hale, chief assistant in the 
department of applied chemistry, has been 
appointed to the professorship in that depart- 
ment. 


DISCUSSION AND CORRESPONDENCE 
THE CHERT PITS AT COXSACKIE, N. Y. 


A REMARKABLE series of chert pits and two 
large quarries two miles south of Coxsackie, N. 
Y., is being examined by the archeological 
staff of the State Museum of New York under 
the leadership of State Archeologist Arthur C. 
Parker. 

These pits are on the property of the West 
Shore Railroad and cover the greater portion 
of an elongate hill a mile in length and some 
one thousand feet in width. The hill is cov- 
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ered with the refuse of aboriginal excavations. 
The steep slopes are covered in places to a 
depth of six or more feet with the rock broken 
from the pits and quarries. One immense 
dump is more than a hundred feet long and 
eight feet in thickness and contains besides 
the waste rock the rejected blocks of flint and 
many broken or partially completed imple- 
ments. Broken rock occurs in such quantities 
that the railroad purchased the property think- 
ing it an enormous bed of broken stone suit- 
able for road bed ballast. 

Mr. Parker is making a survey of the hill in 
order to make a relief model of it for a mu- 
seum exhibit. The artificial nature of the 
broken stone was discovered by Mr. Jeffer- 
son Ray, of West Coxsackie, who made a 
collection of 1,500 chipped chert implements 
from the workshop sites on the flats below the 
hill. 

The site is an exceedingly old one and must 
have been worked by three or four hundred 
Indians at a time for a period of 500 to 1000 
years, judging from the large quantities of 
flint found upon it. The site is a remarkable 
one and is a unique archeological monument 
that will well repay visitation by archeologists 
and geologists interested in securing data 
bearing on the stone age. 

Everett R. BurMaster 

State MvusEvuM, 

AuBany, N, Y. 


THE USE OF AGAR IN FACILITATING THE 
REMOVAL OF A SWALLOWED FOREIGN 
OBJECT 

OpporTUNITY of experimentation and obser- 
vation in the use of agar in assisting in the 
removal of a foreign object from the stomach 
came to the writer in the case of a child, four 
and one half years old, who had swallowed a 
safety pin. The pin was an ordinary nickeled 
pin, one and one half inches long, and was 
closed. 

According to the best medical practise the 
use of purgatives or cathartics in such emer- 


gency is to be avoided, as such would tend to. 


liquefy and remove the bowel content leaving 
the object unsupported; and moreover any 
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purgative acting by irritation of the bowels 
might cause such peristalsis as to allow the 
pin to become caught in the contracting 
action in such a manner as to become per- 
manently imbedded. The removal by natural 
action is deemed best, aided by the feeding 
of much bulky food to stimulate natural 
peristaltic action, and to form encasement for 
the foreign object. 

In accordance with these principles the 
child was induced to eat as much bulk-form- 
ing food as possible, as shredded wheat, oat- 
meal, bread and milk, potatoes, carrots, 
spinach and celery. Milk was allowed after 
the appetite had become satiated with the 
solid food. 

In order to make more certain the removal 
of the object, as well as to hasten the action, 
it was conceived that the addition of agar to 
the diet would be highly beneficial. Since 
agar is not digested and swells to several 
times its bulk its effect would be not only to 
hasten peristalic action by natural stimula- 
tion, but its added bulk would assist in en- 
casing the object and in carrying it along. 
It was reasoned that its effect would be of 
especial value in those portions of the digest- 
ive tract in which the digestible food is in 
the state of emulsification. 

At evening and morning meals therefore, 
there was added to a little of the prepared 
cereal, three heaping teaspoonfuls of choco- 
late-coated granular agar. This was eaten by 
the child readily and with relish. 

As the child tended somewhat toward con- 
stipation, the removal of the previous fecal 
matter was hastened by the use of a glycerol 
suppository. The later actions were wholly 
normal. The first feeding occurred in the 
evening, soon after the swallowing of the ob- 
ject. Bowel action occurred as follows: 16 
hours, 23 hours, 40 hours, at which time the 
pin appeared. The stools were copious and 
of a moist, compact, firm structure—an ideal 
consistency to carry a foreign object. As 
bowel action occurred twice daily, instead of 
the usual once; and as the bulk of each was 
at least twice normal; it is evident that the 
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bowel content had been increased by four- 
fold, due in a large measure to the agar. 

It is not to be supposed that the safe re- 
moval of the object was due wholly to the 
agar, though this probably at least hastened 
its removal. As the experiment was wholly 
satisfactory however it would lead to the 
recommendation of the use of agar for this 
purpose. In the case of the removal of ob- 
jects more dangerous, or more difficult of 
removal, it might prove a decisive factor. 


LeRoy S. WEATHERBY 
DEPARTMENT OF CHEMISTRY, 
UNIVERSITY OF SOUTHERN CALIFORNIA 


AN INCONSISTENCY IN TAXONOMY 


In the classification of animals we are often 
very inconsistent in the use and evaluation 
of characters as we apply them to different 
groups. This is more apparent between widely 
separated groups than closely related ones. 
Thus in the subgroups in one class of the 
vertebrates, osteological or other anatomical 
characters may be largely used, while in an- 
other class such internal characters may be 
almost entirely subordinated to external ones. 
Sometimes, to be sure, certain characters have 
not the same value in one class that they have 
in another, but the main reason for the incon- 
sistency lies in the less skilful or less thorough 
handling of one group as compared with 
another. The truth is, classification became 
unfashionable long before the groups, especi- 
ally the larger ones, were well formulated. 
Among groups as small as genera there are 
probably few cases so extreme as the following. 

There are two genera of sharks, Mustelus 
and Cynias, that are strikingly similar in all 
external characters. We refer them to differ- 
ent genera because they differ in regard to a 
modification of the yolk sac in the young. In 
Mustelus the yolk sac is modified to funetion 
as a placenta by which the young forms a 
connection with the walls of the mullerian 
duct of the mother. This so-called placenta 
is absent in Cynias, or, more correctly speak- 
ing, the yolk sac is unmodified. 

On the other hand, we place two mackerel 
together in the genus Scomber even though 
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one of them possesses an entire organ that is 
absent in the other. Scomber scombrus is 
without a swim bladder; Scomber. japonicus 
has a well-developed one. 

This is a most glaring inconsistency. On 
one hand, to separate two genera on the basis 
of a mere modification of an organ that is 
possessed by both of them, and on the other 
hand, to include in one genus two forms, one 
of which possesses an organ that is absent in 
the other. Making this inconsistency more 
marked is the fact that in the case of the 
sharks it is only during a part of the life of 
the animals (when they are with young) that 
the character of the ‘ placenta,’ upon which 
the genus is based, can be ascertained. In 
the mackerel the presence or absence of the 
swim bladder can be seen at any time by 
simply opening the abdominal cavity. 

On the whole, workers in vertebrate tax- 
onomy seem to be more chary than those in 
invertebrate, in making use of internal charac- 
ters in classification. The fact that a character 
is not readily apparent should not influence 
its use if animals are to be arranged in their 
true relationship. 

Such a marked structural difference as the 
possession of an organ as compared with the 
suppression of it certainly should be consid- 
ered of generic weight. Therefore it would 
seem well to raise the subgenus Pneumato- 
phorus Jordan and Gilbert, to generic rank. 
The American species, Scomber colias and 
S. japonicus, would thus stand Pneumato- 
phorus colias and P. japonicus. 

Epwin C. Starks 


AN IMPROVED METHOD OF ESTIMATING THE 
NUMBER OF GENETIC FACTORS CON- 
CERNED IN CASES OF BLEND- 

ING INHERITANCE 


Dr. Sewatt Wricut has kindly pointed out 
an error in the formula which I recently sug- 
gested! in connection with this subject. In- 
stead of taking the direct difference between 
the standard deviations of fF, and F,, as I 
did, one should deal with the difference be- 
tween the squared standard deviations. Dr. 
Wright bases this correction on his discussion 
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of the fundamentals of factorial theory as de- 
veloped particularly in “Systems of Mating 
IV.,” Genetics, 6, March, 1921. He gives the 
correct formula for the number of factors (n) 
concerned in a case of blending inheritance as 


dD 
dean 8 (6; — 62). ? 

in which D is the difference between the means 
of the parental races, ¢, is the standard devi- 
ation of F,, and a, is the standard deviation 
of F,. This method gives in general a smaller 
number of genetic factors than the method 
which I suggested, and its use is simpler. 
Applied to the examples which I cited, it 
gives, in the case of seed weight of maize, 4 
or 5 factors instead of “about 15”; and in 
the case of weight of rabbits in three different 
crosses, 3, 14 and 22 or 23 factors, instead of 
56, 80, and 176, respectively. I am greatly 
indebted to Dr. Wright for the correction. 

W. E. Caste 


THE CURVE OF DISTRIBUTION 


To THE Epitror or Science: An explanation 
of the irregularities in the curve of the dis- 
tribution of the heights of 221,819 men, taken 
from insurance statistics, to which Professor. 
Boring called attention in Science for Novem- 
ber 12, 1920, may possibly be found in the 
nature of the measuring devices used by the 
examining physicians. One of the three lead- 
ing types on the market and at least one other 
are graduated in inches alone instead of in 
feet and inches. The tendency for’ men who 
use these scales to read off the round num- 
ber, 70 inches, instead of 69, and 60 inches 
instead of 59, might be great enough to ac- 
count for the “ bumps ” in the Gaussian curve 
at 5 ft. 10 in. and at 5 ft.; and the lowering 
of the average height which would result from 
the correction of these exaggerations might 
change the ideal curve sufficiently to bring 
the bump at 5 ft. 8 in. within the normal limits 
of error for a curve whose unit of measurement 
is so large in comparison to the total range of 
variation. 

Cart H. P. Tuurston 

PASADENA, CALIF. 
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QUOTATIONS 
DYES FOR BACTERIOLOGY 


BacTERIOLOGISTS in this country and in the 
United States of America are anxious about 
the supply of chemical dyes used in their work. 
Animal tissues and the microbes which may 
infest them, as seen under the microscope, 
present to the eye an almost uniform appear- 
ance of pale translucency. A skilled treatment 
with dyes and mordants reveals the otherwise 
invisible differences of structure and com- 
position. Particular cells and granules, bac- 
teria and spores, have affinities for particular 
stains, and betray their presence by the colors 
they absorb. The presence, the quality, and 
even the phase of an infection or of a morbid 
state are thus detected, and the processes are 
a necessary part of research, diagnosis, and 
treatment. But the reactions are delicate, 
and their value depends on a high purity 
and standardization of the reagents employed. 
The materials are almost entirely the aniline 
dyes used in textiles. Before the war Griibler 
in Germany had examined these and selected 
those that might be of use to biologists. The 
total bulk of the trade is very small, and the 
German manufacturer had taken so much 
trouble to standardize his products and secure 
their purity that he had a practical monopoly 
and was able to charge a high but legitimate 
price. When the war came, in 1914, a few 
fortunate institutions had in hand a stock of 
the Griibler reagents sufficient to meet their 
wants. But the greater number of biologists 
were soon in difficulties. Here and in the 
United States several manufacturers, partly 
from patriotic motives and partly from the 
attraction of the great difference in price 
between the crude textile dyes and the micro- 
scope stains, began to supply the demand. 
There is no reason to suppose that their out- 
put was inferior to the German products. But 
it varied from manufacturer to manufacturer 
in its precise qualities. The users got results 
which were not exactly comparable with those 
obtained from the Griibler products or with 
each other. The total demand, moreover, is 
so small in bulk that it is hardly worth dis- 
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tributing. The situation has given rise here 
and in America to a desire for the free im- 
portation of German bacteriological stains, 
on the one hand, and, on the other, to fresh 
efforts to maintain national independence in 
this branch of scientific work. The Society 
of American Bacteriologists is endeavoring 
to secure cooperation in determining on a 
reliable standard brand of each kind of stain, 
and in discouraging the marketing of variants. 
A similar course in this country would be 
very convenient.—The London Times. 





SPECIAL ARTICLES 


THE SECOND-YEAR RECORD OF BIRDS WHICH 
DID AND WHICH DID NOT LAY DURING 
INDIVIDUAL MONTHS OF THE PUL- 
LET YEAR 

The egg output of the commercial poultry 
plant is due in part to birds in their first 
and in part to birds in their second year. 
At some time during the first year the number 
of pullets is reduced to the number which is 
to be retained as hens during the second 


year 


It would be of obvious advantage if the 
birds sold from the flock as pullets could be 
those which if retained would make the poorest 


record in their second year. If the birds 
destined to be the highest producers in the 
second year could be selected on the basis of 
some criterion recognizable in the first year, 
it should be possible to raise the average pro- 
duction of the flock as a whole by increasing 
the average production of the hens. 

In the course of a general investigation of 
the problem of the prediction of the egg pro- 
duction of the domestic fowl from the records 
of short periods, we have availed ourselves 
of the opportunity of considering the relation- 
ship between first and second year laying 
activity presented by the data of the Vine- 
land International Egg Laying and Breed- 
ing Contest. As one phase of this work? we 
have sought to determine to what extent the 
simple criterion of laying versus not laying 
in any month of the first year may be used 

1 Other phases of the investigations will be re- 
ported in detail elsewhere. 
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consideration of the second year production 
of birds which did and of those which did not 
lay during given months of the first year, 
it seems desirable to give the mean first 
year productions of these birds as well. For 
comparison the results deduced from the data 


in predicting the record of the second year. 
The criterion has already been considered 
in relation to the prediction of first year egg 
record.2, While our immediate purpose is the 

2 Harris, Blakeslee and Kirkpatrick, Genetics, 
3: 42-44, 49-56, 1918. 


MEAN ANNUAL PRODUCTION FOR FIRST AND SECOND YEAR FOR BIRDS WHICH DID AND WHICH DID NOT LAY DURING 
INDIVIDUAL MONTHS OF THE FIRST YEAR 















































Storrs data for first year | Vineland data for first and second year 
Condition of bird in month of first year | Per cent. First year | Per cent. First year | Second year 
of annual of annual annual 
flock mean flock mean mean 
November 
WE. Si as. OAT. AG 40.6 136.8 19.4 144.5 127.8 
DD ath sn et, cocenrele « ign stiles 59.4 164.2 80.6 181.2 142.7 
DR fai S 8 oo oe SUES oon ce kook + 27.4 + 36.7 + 14.9 
17.9% 21.1% 10.7% 
December 
a os aan so heey ado Biden 38.0 133.6 22.3 142.3 125.9 
RS oo os EEN RAR a 62.0 165.2 77.7 183.2 143.8 
ni i ahi in ok doe aiea'h + 31.6 + 40.9 + 17.9 
20.6% 23.9% 12.8% 
January 
DE lig kd cee ae nn Pines 42.5 136.4 20.5 141.6 124.4 
eA ee os one eceoecsaces 57.5 165.6 79.5 182.4 143.8 
Py its As we cee kbe ede vee sate + 29.2 + 40.8 + 19.4 
19.1% 23.4% 13.9% 
February 
PNG ro Si Ko ba od Oh bo 40% 0 a BROS 9.9 118.6 5.0 133.6 117.0 
A. calls, aula prs Gb aad woo + 6 isis 90.1 157.0 95.0 176.2 141.0 
tor... Ah cen ceoeteckhs és + 38.4 + 42.6 + 24.0 
25.1% 24.5% 17.2% 
July 
Sk cow dats cee ca tee ets 2.3 72.3 3.1 110.6 92.5 
PN cs ins MIS AP Se oS Sais bie otha ok 97.7 155.1 96.8 176.1 141.3 
FS re OS eA ee Oe + 82.8 + 65.5 + 48.8 
54.1% 37.6% 34.9% 
August 
PA UO GAR 0 6's c ahd be wa’s 5.1 89.9 7.2 121.6 99.5 
ee ek v cece fib ecee bans 94.9 156.5 92.8 178.1 142.9 
eS Le ke ons + 66.6 + 56.5 + 43.4 
43.5% 32.5% 31.0% 
September 
Ge a. AG 6 6 s'cly bbb 0 kp eee ee 23.0 115.0 33.2 147.8 124.3 
TEE ECG EUN es Choke lk dec ccd eods ss 77.0 164.6 66.8 187.1 147.5 
ET, a ara + 49.6 + 39.3 + 23.2 
32.4% 22.6% 16.6% 
October 
Oe I siiriie ics iwc ciccdeeesd. 54.7 131.9 63.2 156.9 129.8 
i thin «tenn es paccaie v0.00 45.3 178.9 36.8 203.5 157.0 
WES CU Gaccses Pose Se sede eee + 47.0 + 46.6 + 27.2 
30.7% 26.8% 19.5% 
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of the International Egg Laying Contest at 
Storrs during ‘the year 191314 and 1914- 
715% are laid beside those presented here from 
the Vineland data. 

The essential constants appear in the ac- 
companying table. This gives the per cent. 
of the flock which did and which did not lay 
during the months of the first year in which 
any considerable proportion of the birds did 
not lay. The average annual production for 
these birds in the first year of both the Storrs 
(191314 and 191415) and the Vineland 
(1916 17) contests and in the second year 
(1917—’ 18) of the Vineland contest are shown. 
While the actual differences in egg preduction 
are the data of practical significance, com- 
parison between the three series is facilitated 
by expressing the differences between these 
annual means for the birds of the two classes 
as percentages of the actual annual average 
productions‘ of the flock. 

Considering first the records of the pullet 
year we note that for the Storrs series the 
birds which laid in any given month show an 
average annual (pullet year) egg production 
of from 27.4 to 82.8 eggs higher than those 
which did not lay or from 17.9 to 54.1 per 
cent. For the Vineland series the difference 
in the production of the two groups ranges 
from 36.7 to 65.5 eggs or from 21.1 to 37.6 
per cent. Thus the difference in the annual 
egg production of the birds which did and 
which did not lay in any given month, as 
well as the percentage of the birds which 
are not laying, varies greatly according to 
the month considered. During the months 
of November, December and January the 
percentage differences in the annual produc- 
tion of the two groups of birds is higher in 
the Vineland than in the Storrs series 
whereas for the other months of the eight 
considered the reverse is true. The average 
percentage difference is 30.4 in the Storrs 
series and 26.6 in the Vineland series. 


8 Harris, Blakeslee and Kirkpatrick, loc. cit., 
p. 42. 

4These are 153.19 eggs for the first year at 
Storrs, 174.05 eggs for the first year at Vineland, 
and 139.79 eggs for the second year at Vineland. 
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Thus the constants show conspicuous differ- 
ences of great practical significance in the 
first (pullet) year records of birds which did 
and those which did not lay during the 
individual months of the first year. The 
results for the first year records at Storrs and 
the first year records at Vineland are in fair 
agreement. , 

Turning to the second year means we note 
that for each of the eight months of the first 
year used as a basis of selection for an in- 
crease of second year preduction, the second 
year record of birds is higher if they laid dur- 
ing the special month under consideration in 
the first year than if they did not lay in that 
month. The differences between the groups 
amount to about two dozen eggs or more per 
bird in five of the eight months considered. 

It is clear, therefore, that so simple a 
criterion as laying vs. non laying in the first 
year may furnish a criterion of some value 
for the selection of the birds to be retained 
in the flock for breeding and for second year 
production. 


J. ArtHur Harris, 
Harry R. Lewis 





THE AMERICAN CHEMICAL SOCIETY 
(continued) 


DIVISION OF INDUSTRIAL ‘AND ENGINEERING 
CHEMISTRY 


H. D. Batchelor, chairman 
H. E, Howe, secretary 


Symposium on Drying. CHARLES O. LAVETT, 
chairman 


The rate of drying of solid materials: W. K. 
LEwIs. 

The theory of atmospheric evaporation: W. H. 
CARRIER. 

The compartment dryer: W. C, Carrier and A. 


E. Sracey. A discussion of the relative merits 
of the continuous and compartment dryers. 
Direct heat rotary drying apparatus: R. G. 
Merz. The paper was treated under the following 
heads: (1) The kinds and characteristics of di- 
rect heat rotary dryers. (2) The fields of appli- 
eation of such drying apparatus to the industries 
where they can be used to advantage. (3) The 
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advantages and limitations of these machines, .(4) 
Efficiency is dependent upon the physical charac- 
teristics of the material to be handled, the initial 
and final moisture contents, the kind of fuel em- 
ployed and the method of application of the dry- 
ing medium. (5) When use of waste heat from 
other processes is advisable and economical. 


Tunnel dryers: GRAHAME B. Ripiey. For the 
purposes of this paper, tunnel dryers are limited 
to those having material on trays which are moved 
progressively through a tunnel which is supplied 
with a current of heated air from which all the 
heat used for drying is obtained and by which all 
the moisture is removed. Details of their opera- 
tion were described. 


The spray process: R. 8. FLEMING. 


Vacuum drying: Cuas. O. Lavetr and D. 
J. VAN Marie. The paper gave an outline of the 
principles of vacuum drying, in particular the heat 
transmission and the influence of the vacuum on 
the temperature and rate of evaporation. A more 
detailed deseription was given of the vacuum shelf, 
rotary and drum dryer, their construction, applica- 
tion and cost of operation. 


Tests on counter-current kelp driers: G. C. 
Spencer and E. B. Smiru. Details were given of 
tests made at the kelp-potash plant of the U. S. 
Bureau of Soils at Summerland, Calif., during the 
year 1918. 


The preparation, properties and constitution of 
liquid and solid water-glasses: Louis SCHNEIDER. 
Liquid water-glass may be prepared by a number 
of methods, of which the furnace process is at 
present the most widely employed in this country. 
Solid water-glass may be produced by dehydration, 
hydration, synthetic and crystallization methods. 
A practical crystallization method is unfortunately 
limited to the meta-silicate ratio. A continuous 
dehydration method at atmospheric pressure offers 
the best means of attaining a stable and completely 
soluble water-glass at a low cost. A number of 
important properties of liquid and solid water- 
glasses, as well as of sodium meta-silicate crystals 
and silicie acid hydrogels, have been fully de- 
scribed. It has been shown that solution and not 
dilution occurs when a solid water-glass is mixed 
with water. Viscosity is mainly a function of the 
sodium meta-silicate content. The free causticity 
of concentrated liquid water-glasses may be ascer- 
tained by the attainment of the heat of solution of 
a hydrated silica in the concentrated liquid water- 
glass and in a dilute caustic soda solution. It 
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has been established (a) that a liquid water-glass 
is primarily a solution of sodium: meta-silicate, 
silicie acid and, if the maximum solubility of the 
latter is exceeded, silicie acid hydrogel; and (b) 
that a solid water-glass, above the ratio of 
1 Na,O: 18i0., is a mixture of hydrated sodium 
meta-silicate and an incompletely dehydrated silicic 
acid hydrogel. A system of nomenclature has been 
proposed to eliminate the prevalent indefiniteness 
of the terms employed in the literature and the 
trade. 


Method for treating filter cake obtained in re- 
fining vegetable and animal oils: CHARLES BASKER- 
VILLE. According to the Baskerville process, vege- 
table and animal oils are refined by treating with 
caustic, a determined amount of cellulose such as 
paper pulp or ‘‘linters’’ being mixed in with the 
oil, and heating’ to a ‘‘break.’’ The soap par- 
ticles are hardened and colloids are agglomerated 
by the further addition of anhydrous sodium sul- 
phate or sodium carbonate. The insoluble mass 
thus produced is filtered out. The filter cake ob- 
tained may be subjected to squeezing in another 
press whereby some whole oil is recovered and a 
more compact cake results. The author also de- 
vised a process for recovering the remaining whole 
oil and the fatty acids in the cake. It depends 
upon cooking up the cake with an acid solution 
and running the completely disintegrated acid 
mass, the linters or paper pulp forming a filtering 
medium, which makes a complete separation of the 
hot mixture of free fatty acids and water solu- 
tions of salts and acids from the fiber. The free 
fatty acids and the whole oils rise to the top of the 
mixture and may be separated by any of several 
well-known methods, washed with hot water, the 
product being thus converted into a soap making 
material containing approximately fifty per cent. 
free fatty acids and fifty per cent. whole oil. 
A patent covering the process has been applied 
for. 


The application of the Cottrell precipitator to the 
wood distillation process: L. F. HAWLEY and H. 
M. Pier. Recent experiments on a wood distilla- 
tion retort holding about 75 pounds of wood have 
shown that the Cottrell precipitator can remove 
from the vapors coming from the retort practically 
all of the tar. The pitch formed during the dis- 
tillation of the wood is non-volatile and is carried 
over to the condenser in the form of a fog of 
fine particles. If the precipitator is kept at too 
high temperature the pitch precipitated is so hard 
that it builds up across the tubes and causes short 
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circuiting. If, however, the precipitator is op- 
erated at a temperature near the boiling point of 
water a certain amount of oil and water is pre- 
cipitated with the pitch so that a thin liquid is pre- 
cipitated which does not cause short circuiting. 
By the application of the precipitator in this way 
it is hoped to be able to provide a pyroligneous 
acid direct from the condenser in sufficient purity 
so that it will not have to be redistilled to remove 
the tar. 

Alcohol and chemical industries: J. M. Doran. 
The present and future development of our chem- 
ical industries, notably our dye industry, is inti- 
mately bound up with our aleohol industry. The 
eighteenth amendment to the Constitution and the 
Volstead Act affect this key industry far more 
' vitally than the average chemist is aware. Title 
III. of the National Prohibition Act accords spe- 
cial treatment under the law to industrial alcohol 
but overshadowing all are the prohibition features 
of Title II. of the same act wherein alcohol is de- 
fined as intoxicating liquor and subject to the re- 
strictions surrounding intoxicating liquor. In order 
to free the alcohol industry and dependent and 
allied chemical industries from the strangling 
rules surrounding liquor under which no industry 
can prosper, it is of utmost importance that alcohol 
be divested of its beverage character. The handling 
and use of pure alcohol in any industry is now a 
liability rather than an asset. Under the denatur- 
ing provisions of the National Prohibition Act it 
is possible both to enforce prohibition and assure 
the healthy development of industrial aleohol. The 
solution of this problem is essential if we are to 
have a healthy chemical industry. 


The caustic calcination of dolomite and its use 
in sorrel cements: G. A. Bote and J. B. SHaw. 
Magnesium limestones can not be burned suecess- 
fully by present methods as the ¢calcium carbonate 
gives rise to free.lime which is detrimental to the 
sorrel reaction. The pressure of carbon dioxide 
may be so regulated as to prevent the liberation of 
free lime. An oxide produced at 700 to 750° C. 
is superior to that burned at any other temperature- 
data given. All dolomites do not act alike in cal- 
cining but some dissociate at a much lower tem- 
perature than others. The conclusion is drawn 
that when properly burned, i.e., temperature and 
pressure controlled, some dolomites, but not all, 
will produce an oxide well suited for stucco mixes. 

Valuation of oil-bearing seeds by free fatty acid 
of the oil: LEHMAN JOHNSON. The petrolic ether 
extract from 16 grams of cotton seed thoroughly 
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dried at 103° C. was titrated for free fatty acid 
and found to bear a true relation to the free fatty 
acid of the hydraulically expressed oil. This test 
will serve to determine the quality and proximate 
refining loss where the alkaline method of refining 
is to be employed on the oil. It is suggested as a 
more scientific and fairer method of valuing cotton 
seed than the ‘‘out and count’’ of damaged seed 
method now in use, It is probably applicable to 
other oil-bearing seeds. 


The detection of carbon monoxide: C. R. Hoover. 
Carbon monoxide reacts at ordinary temperature 
with mixtures of iodine pentoxide and fuming sul- 
furie acid to give carbon dioxide and iodine or 
compounds of oxides of iodine and sulfur. With 
excess of sulfur trioxide colors are obtained vary- 
ing with the concentration of carbon monoxide 
from pale green to dark brown. This reaction has 
been applied to the detection of carbon. monoxide 
and other reducing gases. In the laboratory 
simple apparatus enables one to determine carbon 
monoxide quantitatively when present in amounts 
varying from .01 per cent. to 1 per cent. Two 
simple portable devices have been constructed by 
means of which an approximate quantitative de- 
termination of carbon monoxide from .03 per cent. 
to 1 per cent. can be carried out in thirty seconds. 

Microscopic illumination with reference to Brown- 
ian movement and combination lightning: A. SIL- 
VERMAN. Brownian movement can be studied 
against a black background by direct illumination 
from a ring lamp surrounding the objective. This 
results in a marked contrast and gives unusual 
definition to the particles. Second, the use of 
combination lighting from the ring lamp for opaque 
objects imbedded in transparent media resulfs in 
the desired contrast between the object and me- 
dium and shows the details of the object itself by 
the reflected light. This is accomplished by placing 
the concave mirror parallel to the stage of the 
microscope so that the light travels through the 
transparent medium to the substage reflector and 
is sent up again to produce the contrast. The de- 
tails in the opaque object are obtained by the 
direct light from above, 

The relation of structures to free alkali in 
sodium silicate solutions: WILLIAM STERICKER. 
Although the general opinion is that solutions of 
sodium silicate contain large quantities of free 
alkali, they probably do not. The misconception 
is due to a lack of a satisfactory method for the 
determination of the degree of hydrolysis. Ultra- 
microscopic examination proves that sodium silicate 
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solutions are two-phase systems in which the dis- 
persed phase has a negative charge. Probably 
hydroxyl ions are absorbed on the particles and 
attract sodium ions to form double layers which 
cause higher concentrations of alkali at the inter- 
faces than elsewhere in the solution. This hypoth- 
esis explains discrepancies between the results from 
various methods. 


Compression evaporation: A new method of con- 
centrating liquids developed in Europe recently: 
GusTAV CARLSSON. 

Action of lime on greensand: R, Norris SHREVE. 
The Eastern Potash Corporation has under con- 
struction at New Brunswick, N. J., a large plant 
for obtaining caustic potash and other potash com- 
pounds from greensand, The main reaction in the 
process is the action of lime in decomposing green- 
sand whereby caustic potash is liberated and a valu- 
able residue obtained, which possesses considerable 
cementitious properties. In the reaction the lime 
attacks the greensand, or rather the glauconite 
contained therein, when heated with the greensand 
in the presence of water and at elevated tempera- 
tures and under sufficient pressure to keep the 
water in the liquid phase, 

A modification of the acetate method for esti- 
mating iron and albumen in phosphates: F. P. 
VeircH and H. P. Hotman. As a result of co- 
operative work with the fertilizer division of the 
American Chemical Society and also independent 
investigations, certain modifications have been 
made in the acetate method for estimating iron 
and aluminum in the presence of lime and phos- 
phorie acid. This’ method, in substantially its 
present form, was submitted by the authors to the 
committee on research and analytical methods of 
the fertilizer division and was published as a part 
of that committee’s report on phosphate rock in 
Journal of Industrial and Engineering Chemistry, 
7, pp. 446-448. The present article made further 
modifications as a result of subsequent work, dis- 
cussed the reasons for the conditions described as 
necessary for accurate results by this method, and 
gave results obtained on solutions of known com- 
positions, 

The water resistance of treated canvas during 
continuous exposure to weather: F. P. VEITCH 
and T. D. JARRELL. This paper gives a detailed 
report on the water resistance of gray 12 oz. 
U. 8, standard army duck, which had been treated 
with eighteen formulas developed in the Bureau 
of Chemistry. The degree of water resistance 
was determined in the laboratory by modified fun- 
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nel and modified spray methods and also in actual 
service by exposure to weather for 14 months. 
General conclusions are drawn as to the effective- 
ness of the various treatments. The treatments 
which have proved most serviceable by exposure 
test have also given high results by the funnel 
test. However, not all treatments showing a high 
rating by the funnel test have proven highly serv- 
iceable in those cases where water lay for some 
time on the canvas. 

The detection and estimation of coal tar oils in 
turpentine: V. E, GroruiscH and W. C. Smrra. 
The method outlined includes the following steps: 
(1) passing dry hydrogen chloride gas into the 
liquid, thus eonverting the pinene into erystal- 
line pinene hydrochloride, also raising the boiling 
points of the unprecipitated reaction products; 
(2) distillation of the filtrate under reduced pres- 
sure to separate the coal tar oils with a minimum 
of terpene bodies; (3) sulphonation of the distil- 
late with fuming sulphurie acid, thereby destroy- 
ing terpenes and converting coal tar hydrocarbons 
into sulphonie acids; (4) dilution and steam dis- 
tillation of the sulphonation mixture to remove un- 
decomposed terpenes or mineral oils; (5) direct 
distillation of the sulphonation mixture to break 
up the sulphonic acids, with recovery of the 
coal tar hydrocarbons. 

CHARLES L, PARSONS, 
Secretary 


THE ROYAL SOCIETY OF CANADA 

Tue following papers were presented before 
the Mathematical, Physical and Chemical Sec- 
tion of the Royal Society of Canada at the 
meeting held in Ottawa on May 18, 19 and 20: 

Presidential Address.—“ Division in rela- 
tion to the algebraic numbers,” by Professor 
J. C. Fields. “Ionization potential and the 
size of the atom,” by Professor A. S. Eve. 
“ Detection of variation in electric earth cur- 
rents by coil and galvanometer,” by Professor 
A. S. Eve and Mr. E. S. Biehler. “ The effec- 
tive range of beta-rays,” by Miss V. Douglas 
and Dr. J. A. Gray. “ The velocity of sound 
in air and soil; Properties of x-rays excited by 
beta-rays; The absorption of gamma-rays; 
A note on the examination of materials by 
x-rays,” by Dr. J. A. Gray. “The trans- 
mission of heat through the thin boundary 
films of air or of water at the surface of glass,” 
by Dr. A. Norman Shaw and Mr. L. S. Smith. 
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“The viscosity of ether at low temperatures 
and solution of acetic acid in liquid hydrogen 
bromide,” by Dr. E. H. Archibald, Mr. C. E. 
Stone and Mr. E. M. White. “ Preliminary 
report on the lubricating properties of the dif- 
ferent series of hydrocarbons,” by Dr. W. F. 
Seyer. “An automatic mercury pump,” by 
Dr. D. F. Steadman. “Some results of the 
destructive distillation of British Columbia 
alder and Douglas fir,” by Mr. W. A. Hardy. 
“On the variation of the ‘emanating power’ 
of certain uranium minerals with temperature 
and a new secondary radium emanation stan- 
dard,” by Dr. J. H. L. Johnstone. “ The ef- 
fect of thermo-luminescence on electrical con- 
ductivity,” by Mr. C. A. Mackay. “ The 
anemometer factor; pilot balloon methods in 
Canada,” by Mr. J. Patterson. “On some 
new formule for the direct numerical calcula- 
tion of the coefficient of mutual induction of 
coaxial circles; ” “On a new high frequency 
vibration . galvanometer;” “On the photo- 
graphic recording and measurement of radio- 
telegraph signals;” “On a new lecture room 
illustration of atomic models,” by Dr. Louis 


V. King. “On the refractive indices of metal- 
lic vapors,” by Professor J. C. McLennan. 
“On the absorption spectrum of liquid and 
gaseous oxygen,” by Mr. W. W. Shaver. “On 
the structure of the Balmer series lines of 
hydrogen,” by Professor J. C. McLennan and 


Mr. P. Lowe. “On the spectrum of helium, 
hydrogen and carbon in the extreme ultra- 
violet,” by Professor J. C. McLennan and Mr. 
P. A. Petrie. “On the liquefaction of hydro- 
gen,” by Professor J. C. McLennan. “ Nitro- 
phthalic anhydrides and acetylamino-phthalic 
anhydrides with toluene and aluminium chlo- 
rides,” by Mr. W. A. Lawrence. “ Brom- 
phthalic anhydrides with benzene and alumin- 
ium chloride,” by Mr. H. N. Stephens. “ The 
effect of certain chemicals on the rate of repro- 
duction of yeast,” by Mr. N. A. Clark. “ The 
passage of hydrogen and of helium through 
silica tubes,” by Professor J. B. Ferguson and 
Mr. G. A. Williams. “ The action of methy]l- 
green on yeast,” by Mr. W. B. Leaf. “ Pres- 
sure-volume relations of superheated liquids,” 
by Mr. K. L. Wismer: “ Seattering of light 
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by dust-free liquids,” by Mr. W. H. Martin. 
“Note of Wolski’s paper on optically empty 
liquids,” by Professor F. B. Kenrick. “ Re- 
determination of the melting point of sodium 
chloride,” by Professor J. B. Ferguson. “ Re- 
searches in physical and organic chemistry 
carried out in the chemical laboratory of the 
University of Toronto,” communicated by 
Professor W. Lash Miller. “ On the reduction 
of the circulants to polynominal form with 
applications to the circulants of the 7th and 
llth degrees,” by Dr. J. C. Glashan. “The 
gravitation potential of an anchor ring; some 
tidal problems,” by Professor A. H. S. Gill- 
son. “ Law of distribution of particles in col- 
loidal solutions,” by Professor E. F. Burton 
and Miss E. S. Bishop. “ Production of heat 
during charcoal absorption,” by Mr. Stuart 
McLean. “The relation between coagulative 
power of electrolytes and concentration of col- 
loidal solutions,” by Professor E. F. Burton 
and Mr. E. D. MacInnes. “The radial veloci- 
ties of 570 stars;” “The orbit and dimen- 
sions of TV Cassiopeae;” “ The temperature 
control of the stellar spectrograph,” by Dr. 
J. S. Plaskett. “The orbital elements of the 
brighter components of Boss 497;” “ The 
orbits of spectroscopic components of Boss 
4622,” by Mr. W. E. Harper. “ The intensity 
distribution in typical stellar spectra,” by Mr. 
H. H. Plaskett. “The solution of plane tri- 
angles by nomographic charts,” by Dr. S. D. 
Killam. “ Note on the geometrical equival- 
ence of certain invariants,” by Dr. Charles T. 
Sullivan. “The interpolation of breaks in 
tide curves for recording gauges,” by Dr. W. 
Bell Dawson. “The vertical movement of 
alkali under irrigation in heavy clay soils; ” 
“Notes on the nature of burn-outs,” by Dr. 
Frank T. Shutt and Miss Alice H. Burwash. 
“ Reversible pendulum,” by Professor H. F. 
Dawes. “Characteristic x-rays from beron,” 
by Professor A. L. Hughes. “ A new experi- 
ment in vibration,” by Professor John Sat- 
terly. “Note on the spectra of potassium; ” 
“Note on infra-red spectroscopy,” by Profes- 
sor J. ©. McLennan. “ Selected radiation 
emitted by specially excited mercury atoms,” 
by Mr. H. J. C. Ireton. 





